The phenomenon of urban sprawl is a serious problem worldwide for the environmental and socio-economic reasons. Land used change from agricultural land to others activities like settlements, industrial used, and infrastructure development is common in urban rural relation. Pandaan District that located near Surabaya City and in the main road to Malang city have the indication of urban sprawl. Urban Sprawl is a phenomenon that occurs from fast city development but has limited land, thus pushing the population to the suburban areas and even outside the area of the main city. This research aims to determine the pattern of land use change and identify urban sprawl based on patterns of land use changes from 2010 to 2018. We use GIS methods that could process spatial analysis using multi-temporal satellite imagery (time series data) of the study area 
INTRODUCTION
Soil and land cannot be distinguished nowadays. The use of soil and land will always be linked to human activities. Urban, rural and isolated communities across the globe have many land requirements. Land needed for the supply of food, feed, fiber and fuel (including biofuels); regulation and infrastructure; environmental services; and the use of metals and minerals.
Earth's land or soil ability, aquatic, and nutritional systems have been limited to meet human needs. It is consists of population growth, environmental degradation, and degradation of soil quality, climate change, food, urbanization, waste, and loss of supply chain, global trade and the existence of urban sprawl.
The phenomenon of urban sprawl is a serious problem worldwide for the environmental and socio-economic reasons. This has been a major challenge in terms of sustainable land use, and this is a concern for the International Years of Soil 2015. In 2008, half of the planet lived in urban areas where agglomeration and proportion continued to increase [1] - [2] . The population increase will displace the population living in cities that are moving towards the city of expansion to suburb or rural area [3] - [4] . The use of fertile farmland in the suburb is inevitable, where many lands have been used for urban sprawl [5] .
The district of Pandaan, located along the main artery road between Surabaya Malang and near from the City of Surabaya, is also experiencing a phenomenon of urban sprawl. In the Spatial Planning Profile Document of East Java province 2015 [6] , Pandaan District included in the corridor of the Strategic Economic Region. The result of the program is an increase in built-up land demand, thus increasing land use change from non-built-up lands to built-up land.
The increase in built-up lands is also driven by the development of residential areas to the areas of Pandaan District, as a result of the development of Surabaya City where the limited land availability causes high land prices. Another cause is the development of Industrial estate. It can accelerate economic growth and, in the long term, reduce poverty [5] and [7] . Functioning as an "engine of economic growth," it generates rapid economic growth that can increases urban populations, triggering encroachment and urban sprawl [5] and [8] , which can damage agricultural land and activities of the farmers. This encouraged the development of built-up lands in Pandaan District identified as sprawl.
The identification of urban sprawl and land used change could use spatial analysis methods using a geographic information system (GIS) approach. GIS could help to process spatial analysis using multi-temporal satellite imagery (time series data) of the study area. Spatial analysis is more focused on identifying development patterns and the level of land use change and the development of sprawling, which is then observed by conducting a field survey to check the existing conditions of land use. The aims of this study are: 1) To identify urban sprawl typology; and 2) What is the effect of urban sprawl on land use change in the research area.
METHODS
This research is located in Pandaan District, Pasuruan Regency. The object of this research is the land cover from 2010 to 2018 and the identification of Urban Sprawl.
The land use change data in 2010 and 2018 are used as input data to analyze land use change and identify the type of sprawl development until 2018 [9] .
Spatial analysis is to analyze the level of land use change, and the classification of sprawl is done using the Geographic Information System (GIS) approach with the GIS tool, ArcGIS.
The data used in this study are: Satellite imagery is then interpreted to become land use information. The classification of land use utilizes a modified classification [10] . The basic modification of this classification is to look at the characteristics of the study area. This land's classification is divided into five classes of land use, namely built-up land consisting of the residential and industrial area and non-built-up land in the form of paddy field/wetland, upland/dry land, and open green spaces (RTH).
Land use change can be done by interpreting multi-temporal satellite imagery data from 2010 to 2018, and then calculates the extent of each land use classification. After sorting the data, we can find the area decrease or increase in the last 8 (eight) years. Digitization and interpretation are followed by field observations related to the existing land use in Pandaan District in 2018.
Whereas the identification of Urban Sprawl can be done with several calculations using data input i.e. population, built-up land, number of building units, and total land area. The areal identification of urban sprawl aims to distinguish the black and white sprawl by identifying which villages in Pandaan District are identified as urban sprawl.
This analysis also considers the ratio of households in a village/subdistrict to the total household of a village/district (A) with the ratio of the built-up land in a village/sub-district to the total built-up land in a district (B). The relationship between these two ratios are, if (A) is reduced then (B) produces a value of 0 which is considered as a normal condition, if it produces a positive value, it indicates compact and if it produces a negative value indicates sprawl [11] .
The following is a table of values for Identifying Sprawl: Table 1 The results of the interpretation of satellite imagery are classified into five types of land use, namely residential areas consisting of housing and supporting facilities, industrial areas, non-built-up lands in the form of paddy fields/wetlands, dry land, and green open spaces. Here (Fig. 3) is the results of satellite imagery interpretation and land use tables, as well as the size area in each land use classification in Pandaan District. Based on the results of satellite imagery interpretation in 2010, the results of the geometry calculation of land area in each land use classification as follows: 1) the highest use is for paddy field/wetlands (64%), followed by settlement (18,6%) drylands (7,75%) and industry 5,83% (Table 2) . (Figure 3 ). Comparing Fig. 3 and 4 , we can find the different color of settlements and paddy fields (yellow and green color). Based on the 2018 satellite map, image imagery analysis results, and field survey observations, the results of geometry calculations for land use in Pandaan District in 2018 are as follows: 1) the highest use is for paddy field/wetlands (59,10%), followed by settlement (21,92%), drylands (7,61%), and industry (7,57%) ( Table 3) . The results of these interpretations are matched with the results of field observations in the form of built-up and non-built-up land use in the existing conditions. Below is the documenttation of the field survey related to the land use of non-built-up lands in Pandaan District. Figure 5 and 6 show the location of the paddy field and dry land respectively. (Table 4) . The changes and development of the built-up lands are in the form of residential areas and industrial areas, which initially covered 1064.65 hectares to 1285.15 hectares, or increased by 5.059% or 220.49 hectares from the total area of Pandaan District. The increase in built-up lands led to significant land conversion, namely a decrease in the area of non-built areas in the form of rice fields/wetlands covering an area of 213.69 hectares or 4.903% of the total area of Pandaan District.
The following (Fig. 8) is a map of the development of the built-up land from 2010-2018, which is seen to be spread throughout the village or sub-district in Pandaan District. 
Identification of Urban Sprawl in Pandaan District
Identification of Urban Sprawl is used to measure the level of sprawl based on social aspects from the population data (number of households) and physical aspects (the built-up land). Table 5 shows the basic data used for input in identifying the level of sprawl in Pandaan District. Based on the calculation and the identification of Urban Sprawl, the conditions that meet the category of Sprawl are if the value (A) -(B) has a negative value (-) 
